28 March 2006 ELECTRI CAL CONNECTOR ASSEMBLY FOR PRI NTED Cl43GdhThBOOKRDS
BACKGROUND OF THE | NVENTI ON The invention relates to connector assenblies
that electrically connect electronic conponents. Mre particularly, the
i nvention relates to a high-speed; high-volune connector assenbly that
el ectrically connects printed circuit ‘bolards. Because conventi onal printed
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a desired distance and electrically connected by a connector assenbly. The

connect%ré} assenbly transfers electric signals and power between the
printedt q:IEQRp[BIHé (QUSTHEARVENTION connector assenbly for laterally

adj acent printed circuit boards includes socket connectors that are
attached to electrical contacts on top surfaces of the printed circuit
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Ci r cui tassemblyghitwiecaaNg ebaitcldiiet cirthig bh@fier s have conductive |ayers and
conductive contacts. Each conductive contact on one wafer is connected to
a correspondipng conductive cantact on . the other wafer by a trace extending
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correspondi ng._conductive contacts on the socket connec.grs, us cat i ng
an el ecdesiredhidigtance ansk wisewicalie qonnentest] byi a cetinhediom nskemblylheThe @vnGactazUi t | S
fasten Ny ket connect.ors rinted circuit boards by screws

t hat e%%%@f%?%%‘%%%ﬁg ¢ STERels 40d POt befpsente printed Sircuit boasfidsi t e si des of
the printed circuit boards. The screws apply a |oad force against the flex
circui t and khedypiselkeonnentermasstobly fou biteraliyhadjacdne pfibed oiricai bokrds SRIMRE

connectgr _ ed cjrcui oards are maintained in_electrical _
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the print edal?:riorcuit bogr%s stuch tﬁgﬁr@@%ac f%)If@{cgg%ﬁ%{b?se%gg%}gﬁ%&g?%ferent
- di stanéenlpes cthefi iy soldereyl tautke eleetricak eontyctalvnythe priveted rcirotiie hoagiss CThé

- boards c&ﬁ?e@totr‘%se?&b@f bish iSudds"S ik Sircuit having two connected wafers. The wafers

have conductive layets and conductive contacts. Each conductive confact on one wafer is

- connected to a corresponding conductive contact on the other wafer by a trace extending
through one of the conductive layers. Each wafer is positioned on a socket connector such
that the conductive contacts of the wafer are aligned with corresponding conductive contacts

- on the sockgt connectors, thus creating an electrical path between the printed circuit boards.
The flex .c'ircuit- is fastgned onto the socket connectors and prihted circuit boards by screws
that extend therethrough into‘ bolster plates located on opposite sides of the printed circuit

-boards. The screws apply a load force against the flex circuit and the socket connectors such

- that the flex circnit, socket conhectors, and printed circuit boards are maintained in electrical

‘contact.

Often the typical -connector assembly includes a plurality of flex circuits that
. suceessively overlap each other along the fop surfaces of the printed circuit boards such that
each flex circuit extends a different distance lﬁtera,l}ly along, and vertically above, the printed
circuit boards than the other flex circuits. -




28 Nhrch 2006 2 The typi cal connect or assenbly suffers fr of
drawbacks. First, if a thin bolster plate is used with tﬁ%iggﬂé&gﬁé
screws do not apply enough | oad force to effectively engage all of the

conductive contacts of the flex circuft with the conductive contacts of the
socket connectors. Additionally, the screws do not apply enough | oad force
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pl uralég oﬂfcaé#l‘ﬁ{éug' rcuits to increase the volunme and frequency of the

el ectrica S requires thicker bolster plates to absorb the |oad force
of additional screws. Also, the varying lateral and vertical |engths of
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Finally, the use of a plurality of flex circuits to increase the volume and ﬁequency of the
electrical signals requires thicker bollster plates to absorb the load force of additional screws.
Also, the varying lateral and vertical lengths of the different flex circuits result in a different
inductance expeﬁencgd by the electrical signals that pass through each flex circuit. Thus, the
electrical signaIs are conducted fhrough different flex circuits at different speeds and pass through
the connector assembly at differént times. This differentiation in frequency results in an

- inconsistent distribution of power and data along the printed circuit boards that limits the

operation speed of the electronic application.

Therefore, a need exists for a connector assembly that overcomes the.above problems,
" BRIEF SUMMARY OF THE INVENTION

According to an aspect of the invention, there is provided an electrical connector
assembly comprising first and second circuit boards proximate each other, said first and second
circuit boards each having a first side and a second side, a first flex circuit electrically connected

to said first sides of said first and second circuit boards and carrying electrical signals
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BRI EF SUMVARY OF THE | NVENTI ON According to an aspect of '_tfggMg;&rl%bbon,

there is provided an el ectrical connector assenbly conprising tirst and
second circuit boards, proximte each other, said first and second circuit
boards each having a first side and a3second side, a first flex circuit
electrically connected to said first sides of said first and second
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'THE DRAWNGS Figure 1 illustrates a top isonmetric view of a top connector

assenbBRIEFOESOR PTEON QF THEGRAWINGSi t boards fornmed in accordance with an
enbodi nent of the present invention. Figure 2 illustrates a side view of

" the t : mbl d a bott t senbly.with th
orinton o gt TESSETR dh BhBaRe R RAER AU PLrNaRE AR B ¢ h an

enmbodi eienit bodrds foemet msecirdinoy eith o embddigiefiterf thel préseptin@ingen.an expl oded
isonetric view of the top and bottom connector assenblies and printed

circuit boag f . oF] Figure 4. illustrates a t i sometric view of a
socket conﬁ%g'_ﬁgr %Ilrﬁlét?%?sga %}g‘% g#élw. O Jpre Caneytpr A rgﬁgsang arsrtgoétf’flb‘ff’&fle"‘it%ro netric
vi-ew cfssemblywithdke prifted niechiti wasls positendeharebdiwenn fomuoili avesitiandé witheanpr esent
i nventgd - Fl I rates an expl oded isonetric view of a | oad cel
forme n?%dgg%ggggﬁgggﬁ##ﬁgﬁgﬁ‘aIternative enbodi nent of the present
invention. Figure 7 illustrates a side view of a top connector assenbly
formed in dugwe danillestaies ranapxpladet eisomttriv eviewbofd theetp add potee ndonhevv@nt i on.

assemblies and printed circuit boards of Fig. 2.

Figure 4 illustrates a top isometric view of a socket connector in more detail.

Figure 5 illustrates a sectional isometric view of a load cell formed in accordance with an

embodiment of the present invention.

Figure 6 illustrates an exploded isometric view of a load cell formed in accordance with

. an alternative embodiment of the presént invention.

Figure 7 illustrates a side view of a top connector assembly formed in accordance with an

alternative embodiment of present invention.

Figure 8 illustrates a top view of a printed circuit board formed in accordance with an

embodiment of the present invention.

Figure 9 illustrates an isometric top view of a bowed spring formed in accordance with an

embodiment of the present invention.

Figure 10 illustrates a sectional isometric view of a load cell formed in accordance with

an embodiment of the present invention.




Figure 8 illustrates a top view of a printed circui t boar ngmrangomm
accordance with an enbodi ment of the present invention. Figure 9
illustrates an isonetric top view of a bowed spring formed in accordance
with an  enbodi ment of the present inveEtion. Figure 10 illustrates a
sectional isonetric view of a load cell*fornmed in accordance with an
enbodi nOFTANEDIRESFRIETION Ok 8HE RIVENZEONA! ch 2006 4 DETAI LED' DESCRI PTI ON
'OF THE | NVENTI ON Fi gure 1 illustrates a top isonetric viewof a top
connector assenbly 10 and adjacent printed circuit boards 14 forned in
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boards 14 include._top and bottom sides 54 and 58. The bottom connect or
as:seanW“@i’P%B%‘}lﬂ&Wiic@HﬂbGMéﬂﬂeath the printed circuit boards 14
with load cells 30 pushing upward in the direction of arrow B, against a
flex circui Figdée aniliuktteshisidectieti 6F did tdpPadictdf assEibly A8 Aida Rebhom
connector assenblies 10 and 12 include thin rectangul ar’ socket connectors
34 si t GRfnegtor Assemidy + b vaRy theo printed seinmt bﬂardﬁd%m%féonddeﬂpmhetvmncgz cuit
oar ds It adi o Al s _62.. The,socket ,connectors are
cover i oy e o] & LhBod ichf b MACp e g nion. T iified SEAE Boas 13
~ include top and bottom sides 54 and 58. The bottom connector assembly 12 extends between

and underneath the printed circuit boards- 14 with load cells 30 pushing upward in the
direction of arrow B against a flex circuit 26 and the printed circuit boards 14. The fop and
.boﬁom connector assemblies 10 and 12 include thin rectangular socket connectors 34 situated
on the top and bottom sides 54 and 58 of the printed circuit boards 14 proximate the
adjoining edges 62. The socket corinectors 34 are covered by, and electrically connected to,
the flex circuits 26. In operation, electrical signals pass between the socket connectors 34
and the prihted 'circuit boards 14 through the oppositely oriented flex circuits 26 of the top

and bottom connector assemblies 10 and 12.

The load cells 30 of the top and bottom connector assemblies 10 and 12 are oppositely

aligned and are interconnected by the screws 32 (Fig. 1). The dppoSitely aligned load cells

- . 30 apply a predetermined foad force against each other to maintain the flex circuits 26, socket
connectors 34, and printed circuit boards 14 tightly pressed together and thus 'elecﬁ-icaily |

- connected. The load cells 30 of the top and bottom connector assemblies 10 and 12 also

~ resist each other, therefdr_e, the printed circuit boards 14 are not bent.or damaged by the load

o forccs applied by any one load cell 30. Additionally, the socket connectors 34, load cells 30,

and flex circuits 26 have low profiles along a vertical axis 108, so the top and bottom
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the flex circuits 26. In operation, electrical signals passyaeihmes the
socket connectors 34 and the printed circuit boards 14 through the
oppositely oriented flex circuits 26 of the top and bottom connector
assenblies 10 and 12. The load cells 30 gf the top and bottom connect or
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bot t omygj . For exanple, the LGAs 110 on the top sides 54 may
be Iocalﬁgg,ﬁ%%épﬁgj?%@?he edges 62, while the LGAs 110 on the bottom sides

58 may be | ocated a distance fromthe edges 62 so as to not be directly
al i gned unddiguhé illushates a sockshcammectonit i ndere dsthil. Mihgisoeket cobneckir Bdties a

_ k 2 P il. T ) . 34 i hi n,
7P et bl SipEbie wakh sith ARG Ebdrion BF RS oIS SHeBbond Fle

t ha'; s largomndberaf conductive contacts 70 that extend through the socket connector 34.

Figure 3 illustrates an exploded isometric view of the top and bottom connector
assemblies 10 and 12 and printed circuit boards 14. Each top and bottom connector assembly
10 and 12 includes load cells 30, ﬂex circuits 26, and socket connectors 34 stacked on one
another in a syfmmelric manner. The flex circuits 26 include two thin wafers 74 connected to
each other by arched flex circuit portions 78. The wafers 74 include conductive contacts (not

- shown) situated in an*ays- that are aligned with the conducﬁve contacts 70 on the socket
connectors 34. The wafers 74 also include conductive layers (not shown) containing traces.
The traces extend between the wafers 74 across the arched flex circuit portions 78,

connecting corresponding conductive contacts on the wafers 74.

| The socket connectors 34 are positioned on the top and bottom sides 54 and 58 of the
printed circuit boards 14 such that the conductive contacts 70 are aligned, and electrically
communicate with, the electrical contacts within the LGAs 110. Thus, electrical signals are
sent from the,printeld circuit boards 14 through the electrical contacts within the LGAs 110 to

- the conductive contacts 70 within the sobket connectors 34. Because the socket connectors

34 are thin, electrical signals traveling therethrough experience little inductance and thus
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| arge number of conductive contacts 70 that extend througlpgmsrch2obst
connector 34. Figure 3 illustrates an exploded isonetric view of the top
and bottom connector ~assenblies 10 and 12 and printed circuit boards 14.
Each top and bottom connector assenbly g 10 and 12 includes |oad cells 30,
flex circuits 26, and socket connectors 34 stacked on one another in a
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110. Thus, F nt fro d ci,rcuit boards 14

t hr ough the e %trlﬁwﬁgé ?%J?SO Y‘ﬁ‘é’ a‘l%‘i S@)?. orpyed ip g £oe

cont actwith 8n winbbdiment 6f ﬂﬁqkegenﬂﬁlﬂaﬁfdnor'ﬁhe?’lﬁad Beit BUSRcINS asﬁ’&iﬁﬁ% ctors
e
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el ect r iportions 84nThe bewid spﬂn%sls%e px\éhfaﬂed Withinl tBX bede plate %2 b?ﬁm@iﬁ%niﬂg e i oned
on the s ck I ¢ t he conductive contacts of the wafers 74

t
el ect riFBGPPROR A Orédﬁﬁst% 3t RBPQsHA guds 9fithe regensedd. sTobayfedtspringsiek et
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connectors 34 (and t s the print ul races.

~ Fi gur eﬂE ¢dnlaqsfacatléé and beingiconat wigdnetplis exteﬁ&ingfpeﬁpch@@dlaﬁﬁi the ¥9ntherr med in
accord jﬁ w th an enbodi nent of the present invention. The |oad cell 30
|_ncI‘ud ﬁou5| ng or base plate 82 having a contact face 106 with
recesses 84 therein for receiving and holding flex beans or bowed springs .

86. Each boWkdbewed sprififs 8tharcafupthekrepidd @ith0tharifiso pRESB2 dyaestangular
pressure p,lhtes or cover plates 102. The cover plates 102 are held within the recesses 84 by
peripheral tabs (not shown) that are retained by catches (not shown) in the base plate 82 along
the recesses 84. The cover plates- 102 engage the i)owed springs 86 such that the bowed

__ springs 86 are compressed between the cover plates 102 and the base plate 82. The co{rer
plates 102 press downward on the peak portions 90 in the direction of arrow D forcing the |
end portions 94 to extend outward longitudinally away from each other. The bowed springs
86 thus exert a resisting force load upward in the direction of arrow C along the peak portions

90 at the centers of the cover plates 102. Because the load cell 30 includes several bowed

'spriggs 86, each of which exert a load force in the direction of arrow C against cover plates

102, the load forces are evenly distributed across fhe contact face 106 of the load cell 30.

The load cell 30 includes threaded standoffs 189 that receive the screws 32 (Fig. 1)
~ that connect oppositely aligned load cells 30 to each other.

Returning to Fig. 3, the load cells 30 are oriented within the top and bottom connector
assemblies- 10 and 12 such that the threaded standoffs 189 arte aligned to extend through

apertures 118 in the flex circuit 26 and the socket connectors 34 into the printed circuit

e 4.




portions 94. The bowed springs 86 are preloaded within theghgss fdoat e 82 by
positioning the end portions 94 between |edges 98 at opposite ends of the
recesses 84. The bowed springs 86 are received in the recesses 84
extending al ong a longitudinal axis, 1¥4 arranged parallel to the contact

face 106 and being, curved within a plant_ extending perpendicular to the
“cont act E‘)a{r‘gﬂe‘?f’@a%hqﬁ%"%&}@@ 8hfgg2) we aligeed torabiye pgainst dhawafers Thofithene
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shown) eachioadrcell 36tfainhe prebsing agairze s waf@t74shown) in the base plate 82 al ong
the recesses 84. The cover plates 102 engage the bowed springs 86 such that
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Ionglt ﬁl na.II The bowed spr.ings 86 thus exert a
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Returning to Fig. I's 30 are oriente -
bot t omcirevif beards 14 wbéhﬂs Ithqaprmlﬁi Mtlﬁadm stdkat cdlinectbﬂsﬂéadﬂdlatmdﬁ fs 189

are ali t end .t.hrou ert.ur flex circuit 26 andthe
socket @%@?W@%‘gt‘e?ﬁfﬂ cf)ﬁ'@"tp‘?'aﬁh{egﬂc fen%aWﬁ‘Feé‘ﬁtaE%ém? opBesY 14,
‘and t heriested o had dott8R &dﬂn@etoﬁ)tss@x'hﬁhél l@'&ﬁ&' Itzoaﬁgﬂie aftP fsfip Fogﬁ&%d rs 74-

of the flex circuits 26. The | oad [ls are then screwet i nto
pri nt edorees mrﬂerb@apragemzthwnmed @mmt bwds délﬂoﬂ@eﬁgr@y:%eM@ml nst a

~waf er Gt of the fully assenbled top
con nethrér r gg éiélérlg(# 1ghee§%? grcgntf ggak ﬁﬁ’qe aﬁ%&ﬂﬁ%’ GORmEClop assgm \ﬂ% Gandor
arrow A2 uhy thegiiné bise FOUBE el@b:ﬁbﬁ%@als(cﬁhﬁe ed WhrodgRtHeAex! dhRuitd S5erglel B4 ¢ 26,
' socket connectors 34 and printed circui ty boar. dgam such t hat 'f‘ﬁ}
same distance and experience the same inductance and thus travel at the same frequency
Flgure 9 1]lustrates an isometric top view of a bowed spring 88 formed in accordance
with an alternative embodiment of the present invention. The bowed spring 88 includes
bifurcated prongs 180 extending inward toward each other ﬁom the end portions 94. Curved
strips 188 having peak portions 90 extend between the end portions 94 and are separated by a

. gapl84.

_ Figure 10 illustrates_ a sectional isometric view of a load cell 200 having the bowed
- - spring 88 of Fig. 9. The bowed spring‘ 88 is received in the recess 84 extending along a
| longitudinal axis 308 arranged parallel to the contact face 106 and in a plane extending
perpendicular to the contact face 106. In operation, the bowed spring 88 is compressed
between the cover plate 102 and the base plate 82 such that the peak portions 90 and
bifurcated prongs 180 are pressed in the direction of arrow X by the cover plate 102 and tﬁe
end portions 94 are resisted by the base plate 82 in the direction ofr arrow Y. The gap 184

- allows the bifurcated prongs 180 to be pressed info the base plate 82 as the strips remain in
contact with the. cover plate 102. Thus, the bifurcated prongs i80- apply a load force directly




printed circuit board 14, socket connectors 34, and flex oghgitht Sodd are
held within electrical contact wth reduced interference and resistance.
Li kewi se, the load cells 30 of the fully assenbled bottom connector .
assenbly 10 exert a load force upwardgn the direction of arrow B through
t he cover plates 82 against the flex circuit 26, socket connectors 34, and
pri nt edo theigeater of Bsdregs plate 8 such thatthe load foice v thedbadeslt 208aanyibd dvenbpck et

‘connec 4 nd.flex circujts. are held within electrical contact

W th rtg&rﬁbe“gedlarn@é‘??‘&f%ﬁggmgﬁ%iér@ﬁé?ance. The oppositely oriented top and
bottom connector assenblies 10 and 12 absorb and resist opposed | oad ‘
~ forces in oFtare ¢ Hlystratpean explededrisomattc viemoafi loadoazdis @50 fotnded Ginadeeidagedent i n
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experience the sane inductance and thus travel a e s requency. ‘
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‘to t hethewovarcplafeal8 dfibthenchd porioR ML aRXicaivié fom BR' ARHbRY M8.t qpkhe
cont act fac%a 06...1 n operation, the bowed SE)?H ng 88 is conpressed between
‘the cRFEWVSHATEE 110 aremseried dnigapertyyes 64 oths base nlata 40 hesssurekthp boadicells 90

and bi{ouk ' <Al rect | of ro by the
cover plat ?ﬁ%ﬂ%ﬁgﬂgﬁ%@%ﬁfﬁgﬁéﬁmgﬁ a%ogﬁertggil’ng Ee"&%réﬁ ﬁ‘lgs Blé‘ivg ate 82
in theMdFigd) raained therebetwern. Asehghpd 184250 onsvedhiatobinf dppsdichalmedgs 180
to be g?rﬂes fg éantho t he basel ﬁl ate 82 as the strips remain in_ tcontact with
the cd c% 2% the baserplates 144 push the foat pertioppAYS in dw dirstion of lagew Mor ce
di r ectdo)hpressi w : | ate 82 such
t hat theplreoszsallalgf orce gfht% e ﬁggaéﬂ{g%ekpggﬁﬁﬂrr%gé %@%&Qﬁ?@ﬁg&qﬂ% the Cover

plate 148 in the direction of arrow M. The load cell 250 applies a load force through the

cover plates 148 that presses the wafer 74 and the socket connector 34 ﬁrmly_against the

pl_‘inted circuit bo_ards 14 and thus maintains an electrical connection therethrough.

Because the load cells 30, 20_b, and 250 have a low profile, the load cells 30, 200, and

250 may be used in a number of different connector assemblies. For example, Figure 7

- illustrates a side view of a top connector assembly 10 where the load cells 200 are aligned

. opposite each other to retain a single flex circuit 26 on the top sides 54 of the printed circuit

| boards 14. The load cells 200 may also be -connected to bolster plates in an alternative
- embodiment.

_ In another embodiment, the load cells 30, 200, and 250 retain overlapping flex circtﬁts
26 on both the top and bottom sides 54 and 58 of the printed circuit boards 14 such that each
- flex circuit 26 is opposite another flex circuit 26. Again, the load cells 30, 200, and 250 may -

~ be connected to corresponding load cells or to bolster plates,

The connector assemblies of the described embodiments confer several benefits.

First, the bowed springs have a low profile along the vertical axis and apply a large load

. 4




distributed about the flex circuits 26 (Fig. 3). Figure 6ophMdsat bedees an

expl oded isonetric view of |oad cells 250 fornmed in accordance wth an
alternative enbodi nent of the present 'invention. The |oad cell 250 nay be
used with. the top and bottom connectory assenblies 10 and 12 of Fig. 2 or

any nunper other _cqpnector assenbly alignnents. Cover plates 148
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that t Hakigg P lﬁg? ﬁ?aﬁ?rs ‘:‘L@E?‘?atﬁﬁ?‘ﬁ‘gtﬁﬁﬁﬁﬁ{ IgneLoRROVES, apd atecconnertedieache end
por t1 0SStk i BBILEr bl 56 tre RifeckRt AbBmbfifl nliica 1V pidfle Hodelnfl: 1)

are inserted into apertures 164 In t ase plate ecure tire Toad
cel |  2Bgticabaxih engatemsetiing munbier ofi dffedant agplickiigns vieradpiabe isanisalc ket
connector 34 (Fig. 3) and wafer 74 (Fig. 3) retained therebetween. As the
| oad "cel | 25Qih Sk Gl Bt ORI ¢ isﬁﬁ]ﬁg : | L, 250, the
base plates 14_0’ pﬁshﬁitﬁﬁg footepg&grtl ons fgé)klcﬁ}rt e d?hreég@%%?eofmcér %‘W’M
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boards 14 and thus maintains an el éctrical cofinection ther rough. "Because

the | o&yrthen akigwiog tho®adaells 26 thehtopeard battonp cofiniector asdemblion dppesiteadd, 200,
~and 2 sed.i.n,a n er different, conpector assenblies. For
exanpl gﬁ‘“ﬁ%‘*&’?‘és el?‘?ff‘if’s?r%ﬁg@ %% bﬁ“é\heﬁtfbya‘?‘f’ %ch’f?ﬁ%S?‘&ﬁ‘a-t%géﬁw y 10

wher e bhthelloabcetlel | s 200 are aligned opposite each other to. retain a
single flex circuit 26 on the top sides 54 of the printed circuit boards
14. The load cells 200 may al so be connected to bolster plates in an
alternative enbodinent. In another enbodinent, the |oad cells 30, 200, and
250 retain overlapping flex circuits 26 on both the top and bottom si des
54 and 58 of the printed circuit boards 14 such that each flex circuit 26
is opposite another flex circuit 26. Again, the load cells 30, 200, and 250

‘may be connected to corresponding load cells or to bolster plates. The

connector assenblies of the described enbodi ments confer several benefits.




First, the bowed sprl ngs have a | ow prof| I e along the ver and
apply a large |l oad 28 March 2006 9 force. Thus the | oad %%‘Ii%m@é(%trl cally
connect the conductive contacts of a flex circuit having any nunber of
conductive layers to the conductive confgacts of a socket connector such
that the connector assenbly conveys a | arge nunber of electrical signals
-at a high speed while taking up |i€LAEMSpace. Further, the load cells are
“aligned opposite, and are connected to, each other rather than bol ster
pl ates, so the, connector assenblies have a |ow profile along the vertical
axi s and ar é.usedA elestrinalrdoanectdr adsdnildy eovpagipg:i cati ons where space is

limted. Al by, al i e top and bottom connector assenblies opposite
each ot her, St?rgtl %‘ﬁ F‘tcegt? ng@ﬁg’ngdédﬂ‘Q eaphoRtber. said Grshend secomesirenitr cui t s
travel %ﬁﬂs%ﬁ%ﬁhﬁ@ﬁ&?ﬁd@&ﬁha&&%}?kﬁ@ce the same anmount of inductance.
The use of two oppositely aligne ex circuits also allows for the

el ectrical @@ﬁhﬂschm ebntmeﬂ:sednmtctml foi i firss pilesl ofirdidafirst agd e&oBd

- vol une. ni n he.l.0a ceI s of the top and bottom connect or
asserrblcfrgélyé gss‘)i"tfagg ?f%lﬁ‘@tl etweendnt ed circuit boards from

bei ng bent Eypaﬁrh@fﬁi%ﬁ%aﬁ%ﬁéf%aﬂﬁﬂﬁﬁée% b¥g 2% CHlatEh&d 3Bv&Spued. AP M Ch

2006 10 CLAI'MS 1. An electrical sse npri si ng: and
second SpiiRg having,a peds p@momandtead @adiionsttharare scampl'ci;sed suetvmd saiiChasd plité C Ui t

boar ds st e and a. secon fir t flex circuit

el ectr f’%‘gﬁiy Q(S:H\c/)ér{ ﬁgatgles&lc{%eagfo G FRSR8E PO © Qgﬁf Iﬁ éﬁ’@ coxenplate,

ci rcui saith@ad @ortivng eﬁ%ergrmg e cﬂh&‘ﬁﬂéaﬂiﬁbasé';ﬁﬁi@hﬁd Erhﬂ’rcﬁp@r %’5’!@% R0 a3 Rf' rof
first |load cells each havin spring, a base plate, a cover P

said  T95e¢ epysaidbass plate prebsei rplateandd@nm oﬁsmdl ﬁtsmk)atihtaﬂs eompxemtrtgsa&lsed

bet wee - ate, .said port i on engagi ng
one of BSSZ?‘%’@ Bigggpa agé&daﬁ%gsslg%a&‘@gﬁeﬁ% SSCdndscéfF'dth PI%orti ons engagi ng
the other of said base plate and said cover plate to exert a load force on
sai d base plate and said cover plate, said pair of said first load cells

CONpr essi ng, sai dype electrical connector assembly of claim 1, further comprising a socket
connector electrically interconnected between said first flex circuit and said first and second
circuit boards, said socket connector, said first flex circuit, and said first and second - circuit

boards all having electrical contacts aligned to convey said electrical signals.

3. The electrical connector assembly of claim 1 or 2 wherein said spring is
retained in a recess in said base plate, said spring being compressed between said base plate
and said cover plate with said base plate resistibly engaging said end portions such that said

~ peak portion delivers said load force against said cover plate.

4, The electrical connector assembly of any of the preceding claims wherein said

+ spring has arch sheped strips separated by a gaI; extending between said end portions and
bifurcated prongs extending inward from said end portiens such that when said spring is

-~ compressed between said base plate and said cover plate, said bifurcated prongs are pressed

toward said base plate and said stnps press against said cover plate.




first flex circuit against said first sides of said first e, .
circuit boards. 2. The electrical connector assenbly of c?a|n1%1ﬁ£%rther
conprising a socket connector electrically interconnected between said
first flex circuit and said first and second circuit boards, said socket
connector, said first flex circuit, an aid first and second circuit
‘boards al | havi ngThe elﬁpmcclammmtbaa:*.ssmhlyl effaty o oDeldieys 36 4, Wheteinldafdl
signals ect r assenbly of claiml or » wherein said

he.el ectric
spring |%r§ngrg 2 PG 8%, P &P@ﬁe s%rﬁ‘”ﬁa%@“ﬁ?tﬁ@ at & oo, sd i spEng dieing
conpr esé@fiplsicnderveeiisaldRasq phtad I
pl ate resi I;tl bl y engagi ng salpé‘tl’:jl eﬁgd f)%?? S‘}ﬁg%{éﬁ?&ﬁf’%ﬁég égéls(%%%%(pgygl on
del i ver %id igad forse thre ddepst plate asosaiil cmi\pemcpisahé foot ardTiesiset &9 tsaid@dYer
connect g .assenbly of any of the preceding clains wherein said spring has
arch shaped strips separated by a gap extendi ng between said end portions
and bifurcated prongs extending inward fromsaid end portions such that
"~ when said spring is conpressed between said base plate and said cover
plate, said bifurcated prongs are pressed toward said base plate and sai d
strips pressg.agaiTigt ele COHR 5.
el ectrical connector 5§§§ﬁb |y %xag§$£gﬁ§1 fanfggﬁgél %éﬁg% aéﬂ? fgald
spri ng $APTIsiNg Heespnd Bex cioewt electticallydconoedted tissaid sevend eiflebf said Gt andai d

spring sed, bet we n sal | ate and said base plate such -
t hat s§?§£pea %ggg?ﬁgn?“hﬁfﬂ6 d Owgﬁﬁsf SHigotaith secand flsysircpitat e as
sai d emga@@rsaimaorﬁmtle%@ﬂ&maﬁ@sthﬁéb&bﬁ&‘ci‘?&utsl?da?dscover plate. 6. The |

el ectrical connector assenbly of any of the preceding clains, further
conprising a second flex circuit electrically connected to sald second
sides of said first and second circuit boards, and a pair of second | oad
cells conpressing said second flex circuit against said second sides of
said first and second circuit boards. c ,






